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future studies are needed to clarify the potential pathogenetic roles of
1st and 2nd peak KAM, the KRM indices and their interaction.
Table: Bivariate correlations (Spearman with corresponding p-values in
parentheses) showing the associations between the KRM indices (peak
and impulse) and KAM indices (1st, 2nd and max peak KAM and KAM
impulse) in a group of healthy subjects and a group of knee OA patients.
1st peak KAM 2nd peak KAM Maxpeak KAM KAM impulse
Healthy controls
Peak KRM 0.40 (0.05) 0.79 (<0.0001) 0.39 (0.06) 0.66 (0.0005)
KRM impulse 0.31 (0.14) 0.80 (<0.0001) 0.31 (0.14) 0.68 (0.0003)
OA patients
Peak KRM 0.53 (0.01) 0.70 (0.0001) 0.55 (0.01) 0.67 (0.0004)
KRM impulse 0.35 (0.09) 0.73 (<0.0001) 0.38 (0.07) 0.72 (<0.0001)
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Purpose: Reduced knee ﬂexion, higher external adduction moments,
and elevated impulsive loading are detrimental biomechanical features
of gait in persons with knee osteoarthritis (OA). Proprioceptive deﬁcits
are known to occur with knee OA and may contribute to the above
biomechanical features by causing poor positioning of the limb during
gait. Knee sleeves have shown some ability to improve proprioception
in knee OA though their inﬂuence on walking kinematics/kinetics is
less well characterized. A novel means of increasing the proprioception
enhancement effects of a sleeve may be by combining it with stochastic
resonance (SR) stimulation. SR stimulation has been shown to enhance
mechanoreceptor sensitivity and improve balance in several clinical
populations. The purpose of this study was to determine whether SR
electrical stimulation (ES) combined with a neoprene knee sleeve would
affect knee kinematics and kinetics during walking in subjects with knee
OA. We hypothesized that application of SR ES and a sleeve would result
in reduced knee adduction and external adduction moments as well as
increased knee ﬂexion.
Methods: Following approval by the Institutional Review Board, 35
subjects (16 males, 19 females) with minimal to moderate (KL grade
1–3) medial knee OA were recruited for testing.
Gait kinetics and kinematics were measured using an electromagnetic
tracking system and force plate during four conditions. Each subject’s
threshold for detecting the ES (bipolar, Gaussian white noise signal)
was determined prior to gait analysis and a level of 75% of threshold
was used during subsequent testing in combination with a neoprene
knee sleeve (E75:S). The four testing conditions were: no stimulation/no
sleeve (control1; NE:NS1), counterbalance of two conditions: E75:S and
NE:S (no stimulation/sleeve), and NE:NS2 (control2). Each subject was
instructed to walk at a fast, self-selected speed barefoot down a 10 meter,
level walkway with ﬁve trials per condition. Max and minimums in knee
kinematics and kinetics were evaluated during the 1st and 2nd half of
stance. A paired t-test compared the two control conditions. Difference in
the evaluation measures between the treatment conditions and NE:NS1
were assessed by repeated measures ANOVA (P < 0.05).
Results: Knee ﬂexion was signiﬁcantly increased throughout stance in
the E75:S and NE:S treatment conditions relative to NE:NS1 while there
was no difference between these treatments (Fig. 1). The max internal
knee ﬂexion moment during the 1st half of stance was reduced by 10%
in the E75:S or NE:S conditions relative to NE:NS1 and was associated
with the dampening of an impact transient occurring at ground contact
(Fig. 2). The max internal extension moment during the 1st half of stance
was 5% greater in the E75:S condition compared to NE:NS1 condition.
There was a trend (P < 0.1) for increased knee adduction in the E75:S
or NE:S conditions relative to NE:NS1 throughout the 1st half of stance
though this did not reach statistical signiﬁcance (Fig. 3). The knee internal
abduction moment was not found to differ with condition across stance.
Conclusions: SR ES in combination with a sleeve or a sleeve alone
caused a beneﬁcial increase in knee ﬂexion during stance that was
associated with a dampening of an impact transient in the internal knee
ﬂexion moment. In addition, these treatment conditions also showed a
trend to decrease knee adduction during the weight acceptance phase
of stance, however the internal knee abduction moment was unaffected.
The current conﬁguration of SR ES did not demonstrate an ability to
enhance the effects of a sleeve alone.
Fig. 1. (Mean curves.)
Fig. 2. (Mean curves.)
Fig. 3. (Mean curves.)
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Purpose: Studies investigating gait alterations after meniscal tear have
reported reduced sagittal plane hip and knee moment during late stance.
Altered gait may put abnormal loads on articular cartilage and contribute
to the onset of osteoarthritis. Pain after injury is expected to alter
gait, and recent evidence suggests that elevated psychosocial factors
inﬂuence knee function. The purpose of this study was to 1) examine
lower extremity biomechanics during the stance phase of gait in people
with meniscal tear, and 2) determine if gait asymmetries are associated
with knee pain and psychosocial factors.
